The theory o f dynamical m agnetoelasticity in the hexagonal Belorizky m odel is presented in this paper. W e show that the interaction o f spins with lattice vibrations gives rise to m ultiaxis anisotropic biquadratic exchange. It is shown that this anisotropy favours som e directions and can stabilize three-sublattice ordering o f the system. Formulae for low-temperature spin wave spectra were obtained within the framework o f the D yson-M aleev transformation.
Introduction
Spin m odels with anisotropic exchange receive great attention in theoretical as well as in experi mental research because they display a behaviour which is qualitatively different from that o f stan dard m odels with isotropic Heisenberg exchange. Moreover, in low -dim ensional spin systems a small anisotropy in higher dim ension is necessary to ob tain Finite magnetization.
The aim o f this paper is to study the properties o f the anisotropic m odel proposed by Belorizky et al.
[1] adapted to the case o f a hexagonal, elastic lattice crystal. The Belorizky m odel has been recently an object o f intensive studies [ 2 -7 ] . In this paper we show that the interaction o f spins with ion displace ments leads to anisotropic biquadratic exchange be tween neighbouring spins. D espite the fact that the initial Ham iltonian is orientationally isotropic [1] (i.e. the m agnetization is always directed along the direction o f the applied magnetic field), the effec tive Ham iltonian is anisotropic. The terms o f m ulti axis anisotropic biquadratic exchange are o f the easy axis type and tend to align the spins along the prefered axes.
W e have concentrated our attention on quasi 2-D crystals o f hexagonal symmetry with antiferromag netic nearest neighbour exchange. It can be easily shown that in this case a three-sublattice 120° spin structure can be energetically favourable [8] . As it was shown by M eier [9] , long range order cannot appear if the exchange interaction is restricted to isotropic exchange. We show that the anisotropic 
where Sl n = Sn ev (ev is a unit vector oriented along the "r" direction). The spin with index n -I-ev is the nearest neighbour o f spin with index n located at the position
(av is the lattice spacing in the "y" direction). An anisotropic interaction am ong spins o f the form (1), invariant with respect to rotation around the axis through the interacting ions, has first been postulated by Van Vleck [11] . The bond o f the form (1) gives a good description o f interaction o f C o 2+ ions (with S = 1/2) in K C oF3 [12] and N i2+ ions (with S =1) in N iO [13] .
As it has been shown by J. W olf [14] , the inter action 
where AJl nr= dJl7dxr n, v = a, b, (, r = x, y, z and x r n is the time dependent part o f the displacem ent o f an ion from the equilibrium position. The Ha m iltonian (4) contains terms which describe: ex change between the nearest neighbours, the kinetic energy o f oscillating ions, the energy o f the har monic lattice and the exchange m odulations by lat tice vibrations, respectively.
We assume rjv to be small (typically rj ~ 0.1, [12] ). Thus we have neglected in (4) terms which are pro portional to drjv/dxr n. N ow we will focus our atten tion on the magnetoelastic part o f the Ham iltonian (4). AJl n r can be written in the form 
with AJl = A r -(dJ')/(dQ'").
As we can see. the magnetic degrees o f freedom o f our system are coupled to that part o f the displace-ment o f an ion which is parallel to the vector R% -R°"+ev joining the interacting ions in the rigid lattice. If we introduce the auxiliary quantity dl ",r = xr " -x r n+ev, In this way we have decoupled our system into two subsystems: spins and elastic lattice with no cou pling between then. N ext we will focus our attention on the magnetic properties o f the considered sys tem, which can be described by the spin dependent part o f the Ham iltonian ( In the following we will study the general case o f a 3-D spin system described by the Hamiltonian (15). We will limit ourselves to the case o f S = l, simple hexagonal lattice with three-sublattice anti ferromagnetic ground state.
Spin Waves in Triangular 120° Antiferromagnet
In this chapter we will consider the case o f anti ferromagnetic arrangements o f spins. Since our sys tem has a hexagonal symmetry with J° > Jy, the spins are arranged in hexagonal planes. When the exchange integrals are positive, the m oments lying in the hexagonal plane form a triangular spin struc ture [8] . In the following we assume that the low temperature phase o f the system has an antiferro magnetic 120° spin structure. The lattice is de composed on three geom etrically identical inter penetrating sublattices. Each spin is surrounded by spins on the nearest neighbour sites belonging to different sublattices. From (15) results that the magnetizations o f sublattices are oriented along the axes of easy magnetization.
We are interested in the low-temperature proper ties o f the system described by the Hamiltonian 
